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ERTAL NAVIGATIO

On the Problem of Oulding Alroraft in a Fog or by Night |
T e There 16 Hg V) e
By

William Loth.

Last year the Under Secretary of 8State for Aeronaufica asked
me whether 1t would not oe possible to solve the problem of guld-
ing airplanes and alirshins under conditions of very poor visibil-
lty, or total lack of vialbility, by a method similar to that
vhich I invented for ships. Having accepted the proﬁoaition, 8
former line of transmission of energy enveloping part of the
Aviation Field at Villacoublay was repalred so that it might Dbe
vsed for the sexreriments.

I began oy making a study of the magnetic fleld of the wire
to a sufflolently great distance. The wire was traversed by an
altarnating ourrent with a frequenocy of 600 and grounded at
eaahr end.

This fisld may be considered to be derived from & double
lemnlscate, considered in the partiocular ocase where the origin is
a double point formed from the magnstic field of the slack wire,
from the fleld prodioed by the returr ourrents and from the field
due to the currents induced in the conduoting mass. These flelds
are dephssed in two ways, one in the direction of the wire, the

other in a dilrection.perpendiocular to it.

* Premsented to the Académie des Solences by Admiral Fournilez.

Translated from "Comptes Rendus des Seances de 1'Academie des
Sciences," No. 33, December 5, 1931, oy Paris Office, W.A.C.A.
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The conduoting apparatus for locating and following the wire
- consists of three frames, two vertlcal, peérpendicular to ggoh
other, and the third horizontal,

Receiving is by sound, with the help of a telephone conneot-.
ed sucoesslvely to the three frameg or to a combingtion of two of
them. It may be done by sight. It appeared at onoce that the Tew
ceiving was considerably hampered by the noises from the magnetos,
which were sometimes so loud as to stqﬁ all reoceiving. This
brought out a new problem. In order to solve it, we first deter—
mined the exact forms of the magnetic fields. From this we found
that by grouping the magnetos in a ocertain way and oreating a
special magneto, the recelving was much less affected.

At the present time the molses from the magnetos are almost
wholly suppressed. This is managed as follows: Near the magne-
tos is placed & small receiving set, the oharacteristics of whioh
(arsa, impedance, induction coil) are caloulated so that when
this set is put in serles with the main receiving set further
away from the magnetos, and taking into account the ratlio of the
distances of these two recelving sets from the group of megnetos,
the ourrents induced in these two receiving sets by tkhe magnetio
fluids of the megnetos mullify each other. I may roint out that
this device, in connection with disocontimuous receiving, obtained
by interrupting ell reception at the instent of sparking, would
olear Wirelees Telegraph and Wireless Telephone receiving of all

parasite noises arising from the magnetos.




-'. e —

-3

In order to perfeot the rebeivlng, a low frequenoy amplifis.
is added{ ?uned wlith +he vaxiao‘e current ir the guiding wire,
she ourrent in which is also tuned. The device welghs & Few kii-
ograms and cannot be seen from the outside.

Control.~ A vertiocal frame 1s placed in the dlrection of the
longitudinal axls of the eirplane. It recelves test when the

airplane (or alrship) is parallel to the gulding wire. The

. atrength of receiving weakens as the éirplane departes from the

route trased by the wire. It becomes zero when the alrplane ias
flying perpendioular to the direotion of the wire.

The rsoeiving power of the iransverse frame is exactly the
opposite.

Horeover, these frames may be placed, always perpendicular
to one another, at an angle of 45° with the axis of the alrplane.
They may be attached to a goniometsr g _lving the angle of inocli-
nation to the r&ute.

The horizontal frame reoeives from both sides of the line.
Vhen the airplane passes above the gulding wire, 1t receives
nothing. The direction of the inolination to the right or left
is obtained by putting the two vertiocal frames in series one af-
ter the other and in opposite direotions. Instead of utilizing
the lateral frames, single or grouped in series, we may beccome
aware of the passage from one- side -te.the.cther of the gulding
wire by putting the longitudinal and horizontal frames in seriers
one after trhe other arnd in oppoasite directions.
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Landing 1s aocomplished by putiting the transverse and .°
norizontal frames in series one after the other and in opposite
direotions, This pﬁtting 2nto series indicates also the ascent
aor descent of the guiding wire on a mountain side.

The following results havs been obtalned:

Contaot was established with the horlzontal frame at an alli-
tude of 3000 m. and with the verticzal frames at 3500 m. At a
height of 2000 :. the sounds are clearly heard in the whole of ike
ocontrol apparatus and we can begin to steer the alrplane without
being hsmpered by sounds procesding either from the airplane or
from the magnstos. At 1500 m. receiving is falrly oclear; at
1000 m. very olear. At an altitude of 2000 m, contact 1is estab-
lished at a distance of about 3000 m, from the wire; at 1500 n.,
>t 3 stlll greater dilstance. On the ground the dlstarce reached
on each slde of the wire is 15 Im.,

These are the minimum results and were obtained with a sinu-
ous line of 3990 m. with elght sharp bends. The longest stralght
rortion was only 565 m. The results would be muoh lmproved with
a atraight line of great length, but ever now, it is the cpinion
of experts that the zesults obtained are amply sufficisent for
controlling alrcraft. The intensity of the current in the wire
varies from 4.8 to 3.8 amperes. On airdromes, the wires would be
placsed in such a way as to ensble the ailrplanes to land faoing
the wind, '

Suoh are the results obtalned which I have the honor to sud-

#iv to tke Aoczdemy. Witk such results, the problem mey be consii-
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erel to be solved. The usilization of thies new method will, iz
the opinlon of experis, render the greatest services to asrlal
nevigetion since, by its help, the aerial service need not be in-
terrurted sither by fog or by darkness.

These conclusive results have been obtained, tranks to the

stpnort given by the Under Secoretary of State for Aeronautios axnd

the Aeronautioal Tecknical Sexrvice.
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